Hypoxia induces RANK and RANKL expression by activating HIF-1α in breast cancer cells.
Receptor activator of NF-κB (RANK) and RANK ligand (RANKL) are known to play an important role in the development and progression of breast cancer. However, the mechanisms by which stimuli regulate the expression of RANK and RANKL in breast cancer cells are largely unknown. In this study, we show that hypoxia, a common feature of malignant tumors, can enhance the expression of RANK and RANKL mRNA and protein in MDA-MB-231 and MCF-7 breast cancer cells. In addition, we found that hypoxia induced hypoxia-inducible factor-1 alpha (HIF-1α) and phosphorylation of Akt, resulting in upregulation of RANK and RANKL expression; HIF-1α-targeted siRNA and PI3K-Akt inhibitor abrogated this upregulation in MDA-MB-231 cells. Furthermore, we also observed that hypoxia accelerated RANKL-mediated cell migration, which was inhibited following HIF-1α knockdown and PI3K-Akt inhibition. Thus, we provide evidence that hypoxia upregulates RANK and RANKL expression and increases RANKL-induced cell migration via the PI3K/Akt-HIF-1α pathway.